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SECTION A 
Evolution 
Answer ALL FOUR (4) questions 
Four (4) questions worth a total 10 marks 
Suggested time 15 minutes 


1. Sampling a large, randomly mating plant population with a codominant flower colour 
polymorphism, Priya counted individuals of each genotype. Her counts were as follows. 


Genotype Number 

AA 9 

Aa 42 

aa 49 

What is the frequency of the A allele? 

1. 0.03 
2. 0.30 
3. 0.09 
4. 0.90 


2. Which of the following statements is true of genetic drift? 


1. 
2 
3. 


4. 


Genetic drift tends to improve the adaptation of a population. 

Genetic drift takes longer to fix alleles in small populations than in large populations. 
Genetic drift involves random changes in allele frequencies due to the sampling of 
gametes in finite populations. 

All of the above. 


3. Identify the statement that describes a logical conclusion drawn by Darwin. Darwin reasoned 


that... 


1. 


2: 


Descent with modification explains observations of change in the fossil record, so the 
most competitive individuals will leave the most offspring in the next generation. 

All organisms have sufficient food, so those individuals that are best able to exploit 
that food will leave the most offspring in the next generation. 


. Population growth can outstrip food supply, so evolution is governed by descent with 


modification. 


. Organisms must compete for the available resources, so individuals that are best able to 


outcompete others will leave the most offspring in the next generation. 


4. Which of the following is an example of a prezygotic reproductive barrier? 


1. 
2 


3. 
4, 


A geographic barrier separates two paper daisy species. 

When crossed, two grass species occurring in different environments produce hybrid 
offspring that are not well suited to either environment. 

First generation hybrid sunflowers are quite healthy, but their offspring are often unfit. 
Mules (hybrids produced by horses and donkeys) are infertile 
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SECTION B 
Animal Diversity 
Answer ALL TWENTY (20) questions 
Twenty (20) questions worth a total 20 marks 
Suggested time 20 minutes 


5. Which characteristic is only found in animals in the phylum Cnidaria? 
1. Foot 
2. Proglottids 
3. Tentacles 
4. Cnidocytes 


6. In deuterostome animals, the blastopore develops into the 
1. Anus 
2. Body cavity 
3. Mouth 
4. Nervous system 


7. Which of these is NOT a feature found in lampreys and hagfishes? 
1. Gills 
2. Jaws 
3. Post-anal tail 
4. Body cavity 


8. Which characteristic describes the larvae of echinoderms: 
1. Asymmetrical 
2. Radially symmetrical 
3. Bilaterally symmetrical 
4, Penta-radially symmetrical 


9. Sponges are triploblastic organisms that have no symmetry or body cavity 
1. True 
2. False 


10. The pharyngeal gill slits are lost in vertebrate chordates, but give rise to these structures: 
1. Lungs, heart and kidneys 
2. Gills, eyes and ears 
3. Lungs, middle ear cavity and skin 
4. Eustachian tubes, nose and mouth 
5. Gills, Eustachian tubes and middle ear cavity 


11. Which of the following statements is incorrect 
1. A Sponge has no differentiated tissues. 
2. Flat worms have no differentiated tissues 
3. A Starfish has differentiated tissues. 


4. Roundworms have differentiated tissues. 
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12. Which coelomate organism is propelled forward by longitudinal and circular muscles that 
work antagonistically with internal water pressure? 

1. Oligochaete — earthworm 

2. Trematoda — liver fluke 

3. Holothuroidea — sea cucumber 

4. Ophiuroidea — brittle star 

5. none of the above 


13. The organism pictured below is coelomate. In which Phylum does this organism belong? 
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1. Nematoda 

2. Echinodermata 
3. Platyhelminthes 
4. Annelida 


14. With regard to their food source, most cephalopods are: 
1. Herbivorous 
2. Autotrophic 
3. Carnivorous 
4. Detritivores 


15. Which statement is correct: 
1. Trilobita is an arthropod groups now completely extinct. 
Chelicerata is an Annelida group living entirely aquatic. 
3. Myriapoda are on the brink of extinction. 
4. Ostracoda are arthropods that are exclusively terrestrial. 


16. Which of the following statements is not correct: 
1. Feathers are derived from scales. 
Feathers are derived from hair. 
3. Feathers are characteristic for birds and some extinct dinosaurs. 
4. Feathers are important for flight, thermal insulation, and waterproofing. 
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17. Triploblastic animals 
1. Only have ectoderm and endoderm layer. 
2. Have ectoderm, mesoderm and endoderm layer. 
3. Cnidaria like Hydra and Jellyfish are triploblastic. 
4. None of the above. 


18. Pseudocoelomates: 
1. Have a false body cavity. 
2. Have bilateral symmetry. 
3. Nematodes are an example for pseudocoelomates. 
4. Allof the above. 


19. What type of skeleton is based on the principle of muscles working against non-compressible 
internal fluid within the body? 

1. Exoskeleton 

2. Acoelomate 

3. Hydrostatic 

4. Endoskeleton 


20. A 32 celled embryo is formed by: 
1. 2 rounds of cell division 
2. 3 rounds of cell division 
3. 4 rounds of cell division 
4. 5 rounds of cell division 


21. Which of the following features is characteristic for chordata: 
1. Dorsal nerve cord. 
2. Post-anal tail. 
3. Pharyngeal gill slits. 
4. Allof the above. 


22. Which of the following parasites reproduces asexually in a snail: 
1. Filarial worm. 


2. Tapeworm. 
3. Fluke. 
4. Ostracoda. 


23. The alimentary canal in Annelida is zoned in the order of: 
1. Pharynx > oesophagus > crop > gizzard > intestine 
2. Oesophagus > crop > gizzard > pharynx > intestine 
3. Pharynx > intestine > gizzard > oesophagus > crop 
4. There is no alimentary canal. 


24. The tapeworm Echinococcus granulosis has its life cycle in how many different host 
organisms? 

1. One 

2. Two 

SMa Wider 

4. None 
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SECTION C 
Plant Diversity 
Answer ALL TWENTY (20) questions 
Twenty (20) questions worth a total 20 marks 
Suggested time 20 minutes 


25. Brown algae and plants form a monophyletic group: 
1. True 
2. False 


26. Land plants and one lineage of charophytes are sister groups: 
1. True 
2. False 


27. A life cycle that includes development of an embryo protected by tissue of the parent plant is 
a shared derived feature (sSynapomorphy) of land plants: 

1. True 

2. False 


28. A non-monophyletic group has more than one immediate, common ancestor and/or does not 
include all the ancestor’s descendants. 

1. True 

2. False 


29. All mosses, liverworts and hornworts have alternation of generations with multicellular 
sporophyte and multicellular gametophyte but not all vascular plants have alternation of 


generations: 
1. True 
2. False 


30. Presence of gametangia is a synapomorphy of land plants, so gametangia are produced in 


angiosperms: 
1. True 
2. False 


31. Spores, not gametes, are the product of meiosis in plants: 
1. True 
2. False 


32. Mosses form a non-monophyletic group: 
1. True 
2. False 


33. Vascular plants, as shown in your text book, date to about: 
4.30 million years ago 

43.0 million years ago 

430 million years ago 

4,300 million years ago 


eS 
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34. Spores are produced via meiosis in: 
1. All land plants 
2. Only ferns 
3. Only liverworts 
4. No land plants 


35. Angiosperms are: 
1. All heterosporous 
2. All homosporous 
3. Mostly heterosporous 
4. Mostly homosporous 


36. Each male gametophyte in flowering plants produces: 


1. 1 sperm 
2. 2 sperm 
3. 3 sperm 


4. many sperm 


37. A bean seed is made up of cells that are: 
1. Diploid 
2. Haploid 
3. Polyploid 
4. Triploid 


38. Which set of relationships matches our current understanding in plants as set out in the 
lectures: 

1. (Hornworts (Lycophytes (Monilophytes (Gymnosperms, Angiosperms)))) 

2. (Hornworts (Lycophytes (Monilophytes (Angiosperms, Gymnosperms)))) 

3. (Hornworts (Monilophytes (Lycophytes (Gymnosperms, Angiosperms)))) 

4. (Lycophytes (Hornworts (Monilophytes (Gymnosperms, Angiosperms)))) 


39. Of the following, the closest relative of the gnetophyte genus Gnetum is: 


1. Ephedra 
2. Magnolia 
3. Pinus 


4. Sciadopitys 


40. Which is not a shared derived feature (Synapomorphy) of seed plants? 
1. Double fertilisation 
2. Heterospory 
3. Pollen grains 
4. Seeds 


41. One of the following is a genus of angiosperms: 
1. Amborella 
2. Cycas 
3. Ephedra 
4. Pinus 
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42. Plants with seeds, annual or perennial life-cycle, vascular tissue in the stem scattered in 
transverse section and non-persistent tap-root will be members of the: 

1. Conifers 

2. Eudicots 

3. Gnetophytes 

4. Monocots 


43. The partial sequence of the land plant life cycle that is CORRECT is: 
1. Mitosis>gametophyte—+gametes— mitosis 
2. Mitosis—>haploid spores—meiosis—gametophyte 
3. Mitosis sporophyte—meiosis—diploid spores 
4. Mitosis—+sporophytemeiosis—gametes 


44. The following are characteristic of Mosses: 
1. Capsule with seta 
2. Endosperm and embryo 
3. Seed coat, endosperm, embryo and embryo sac. 
4. Sori containing sporangia with spiral thickening 
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SECTION D 
Plant Structure and Function 


Answer ALL FIFTEEN (15) questions 
Fifteen (15) questions worth a total 15 marks 
Suggested time 20 minutes 


45. Which of the following describes the cells and tissues found in the transverse-section of a 
monocot root (shown in order from outside to inside)? 
1. Epidermis, cortex, endodermis, phloem-xylem (co-located in a ring), pith. 
2. Endodermis, cortex, epidermis, phloem, xylem (in centre). 
3. Epidermis, cortex, endodermis, phloem-xylem (co-located in a ring), no pith. 
4. Epidermis, cortex, exodermis, phloem-xylem (co-located in a ring), pith. 


46. All plant cells possess a primary cell wall. Which statement is not correct? 
1. The primary cell wall is semi-rigid. 
2. The primary cell wall is composed of cellulose. 
3. The primary cell wall is composed of lignin. 
4. The primary cell wall is external to the cell membrane. 


47. Transport of material from one cell to another via the cytoplasm occurs through the: 
1. Plasma membrane. 
2. Plasmodesmata. 
3. Plasma. 
4. Primary cell wall. 


48. Sclerenchyma cells are different from parenchyma cells in that: 
1. Sclerenchyma cells are living and parenchyma cells are dead. 
2. Sclerenchyma cells possess secondary cell walls. 
3. Sclerenchyma cells have only primary cell walls. 
4. Sclerenchyma cells are composed predominantly of cytoplasm. 


49. Roots can be modified to perform functions other than water and nutrient uptake. Which of 
the following statements is incorrect? 
1. Mangrove trees have roots modified to provide oxygen in anaerobic mud. 
2. Radishes and carrots have taproots modified for storage. 
3. The maize plant has adventitious roots that arise from the base of the stem that provide 
support. 
4. The potato tuber is a fibrous root modified for storage. 


50. The overall chemical equation for photosynthesis is as follows: 
6CO2 + 6H20 > CoHi20¢ (Sugars) + 602 


Which of the following provides the energy that drives the reaction: 
1. Magnesium. 
2. Starch 
3. Light 
4. Respiration 
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51. The vascular bundles in the stem of eudicots undergoing primary growth are typically found 
in: 

1. Scattered bundles. 

2. Asingle ring. 

3. Spirals. 

4. Concentric rings. 


52. The compound leaf is composed of: 
1. A single undivided blade with an axillary bud at the base of the petiole. 
2. A number of leaflets, each with an axillary bud at its base. 
3. A number of leaflets, with an axillary bud at the base of the petiole. 
4. A number of leaves, with an axillary bud at the base of the petiole. 


53. Indicate the correct statement. Axillary buds are: 
1. The small pores on leaves that facilitate gas exchange. 
2. Buds located in the leaf axil. 
3. Hair-like cells on the leaf epidermis that reflect light or repel insects. 
4. Akey part of respiration biochemistry in plant cells. 


54. A plant with a leaf that has large air spaces for buoyancy is likely to be a: 
1. Xerophyte. 


2. Hydrophyte. 
3. Mesophyte. 
4. Epiphyte. 


55. Which of the following statements is correct? If a flaccid cell with a total water potential of - 
1.5 MPa is placed in a sucrose solution with an osmotic potential of -0.5 MPa: 
1. The cell will take up water and swell until it explodes. 
2. The cell will lose water to the sucrose solution as the water potential of the external 
sucrose solution is lower than that of the cell. 
3. The sucrose will move into the cell to balance out the difference in concentration. 
4. The cell will take up water until it reaches full turgor, and the cell wall will limit any 
further expansion. 


56. Which of the following statements concerning adventitious roots is incorrect? 
1. They are commonly found in monocotyledonous plants. 
2. They are formed as a result of a symbiosis between bacteria and a plant. 
3. They often act as support roots. 
4. New roots arise from the base of the stem rather than root tissue. 


57. Indicate the correct statement. Stomata open because: 

1. The pumping of potassium into the guard cells decreases their water potential, water 
moves in and cell turgor is increased and the stoma opens. 

2. The pumping of potassium into the subsidiary cells causes water to leave the guard 
cells, thus increasing guard cell turgor. 

3. The pumping of potassium into the guard cells causes water to leave the guard cells, 
thus decreasing their turgor. 

4. The pumping of potassium into the subsidiary cells increases their water potential. As 
a consequence the guard cells become flaccid as water diffuses out of these cells and 
into the subsidiary cells. 
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58. Which of the following statements concerning plant nutrition is correct? 

1. The absence of a single micronutrient means that a plant can still grow and complete 
its life cycle. 

2. The absence of a single macronutrient means that a plant can still grow and complete 
its life cycle. 

3. The essential elements were determined using hydroponic experiments. 

4. The absence of a macronutrient in a nutrient solution means that a plant will not grow 
and complete its life cycle. 


59. The cladodes of Casuarina are photosynthetic and are modified: 


1. Stems. 
2. Leaves. 
3. Flowers. 
4. Roots. 
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SECTION E 
Angiosperm Reproduction 
Ten (10) questions worth a total 10 marks 
Answer ALL TEN (10) questions 
Suggested time 15 minutes 


60. Which of the following answers is correct 
1. Mast seeding is an asynchronous production of seeds by a population of plants. 
2. Mast seeding occurs to support breeding of seed predators. 
3. Mast seeding is an effective defense against seed predators because they cannot consume all 
seeds. 
4. A species that exhibits mast seeding is Ox-Eye Daisy. 


61. Endozoochory is facilitated by... 
1. Barbed awns. 
2. Nutritious, fleshy fruits. 
3. Water-repellent succulent fruits. 


4. Air cavities. 


62. Pollen are... 
1. Seeds. 
2. The haploid female gametophyte. 
3. The haploid male gametophyte. 
4. The developed embryo after fertilization. 


63. Which of the following answers is incorrect about seed dormancy 
1. Seed dormancy allows plants to grow immediately. 
2. Seed dormancy ensures additional time for dispersal. 
3. Seed dormancy prevents germination even if conditions are suitable. 
4. Seed dormancy can increase seedling survival by preventing germination under 


unfavourable conditions. 


64. Self-fertilization (selfing) can be an advantage... 
1. If seeds are undesired during the season. 
2. Because it enables double fertilization. 
3. If species density is very low. 


4. Because it maximizes fitness. 
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65. Biologically speaking, a raspberry is a 
1. Aggregate fruit. 
2. Simple fruit. 
3. Berry. 
4, Multiple fruit. 


66. Which of the following statements correctly explains outcrossing 
1. Self-fertilization (selfing) is superior to outcrossing. 
2. Outcrossing enables inbreeding of a plant population in unfavorable conditions. 
3. Outcrossing is about preventing pollen from reaching the same plant’s stigma. 


4. Outcrossing only occurs in liverworts. 


67. What can be an advantage of inflorescences, like in Ox-Eye Daisy or sunflowers 
1. Inflorescences do not require pollinators. 
2. Ox-Eye Daisy is an exotic weed and therefore developed inflorescences. 
3. The arrangement of flowers together is energy-efficient for the plant. 


4. Inflorescences develop if flowers are very small. 


68. Which of the following statements is true 
1. Grasses have reduced petals because they would prevent outcrossing. 
2. Grasses do not have petals because they are too energy demanding. 
3. Grasses are wind-pollinated and therefore do not need to attract pollinators. 


4. Grasses have all flower parts just like all angiosperms. 


69. Which of the following statements about pollinators is correct 
1. Pollinator decline leads to reduced fruit and seed numbers. 
2. Wild pollinators can be managed and therefore a decline is of lesser concern. 
3. Honey bees are most efficient when it comes to pollinating agricultural crops. 


4. Pollination networks ensure that there are always organisms able to pollinate. 
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SECTION F 
Ecology 
Answer ALL TEN (10) questions 
TEN (10) questions worth a total 10 marks 
Suggested time 15 minutes 


70. Which of these statements correctly describe ecosystems 

1. Energy, water and nitrogen are essential abiotic components of an ecosystem. 
. The Australian Outback is a large ecosystem with low productivity. 
. Comprises all living organisms and abiotic components in a community. 


. Answers 142. 


nA BW WN 


. Answers 14+2+3. 


71. A random pattern of population dispersion can be the result of 
1. Aggressive interaction with neighbours. 
2. Parasitism. 
3. Competition. 
4. Wind dispersal. 


72. Which interaction best describes a climbing plant growing on a Eucalyptus tree 
1. Mutualism. 
2. Support. 
3. Commensalism. 


4. Parasitism. 


73. A population can be defined as 
1. A group of individuals belonging to the same species. 
2. A biotic community in a particular area together with the physical environment. 
3. A group of individuals belonging to the same species and living in a particular geographical 
area. 
4. A group of individuals belonging to different species living in a particular geographical area. 


74. Which of these interactions occurs at the level of the community? 
1. The Noisy Friarbirds (Philemon corniculatus) migrating from the East coast to the Tablelands 
in spring. 
2. Mating and courtship of the superb lyrebird (Menura novaehollandiae) in the New England 
National Park. 
3. Individuals of Ox-Eye Daisy, grasses and Eucalyptus and their pollinators. 
4. A group of Eucalyptus seedlings that are competing with each other for water and light. 
14 
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75. Decomposers are... 
1. An essential part in some aquatic food webs. 
2. Essential for reprocessing nutrients. 
3. Animals that take up nutrients. 
4. Autotrophic organisms. 


76. The population of feral foxes is growing exponentially in the New England National Park, this 
can be a result of 

1. Limited resources. 

2. The population is near their carrying capacity. 

3. Unlimited resources. 


4. The population consists mostly of old, non-reproducing individuals. 


77. There are 250 Eucalyptus seeds produced per plant in a certain area in the New England 
National Park. To which population characteristic does this information refer? 


1. Geographic distribution. 
2. Birth rate. 
3. Age structure. 


4. Population density. 


78. Which of the following statements about Carbon storage is incorrect 
1. The Carbon stored in an ecosystem is an ecosystem function. 
2. Carbon storage cannot be assessed easily. 
3. All organic matter contains carbon. 


4. Trees can compensate for carbon released by burning of fossil fuel. 


79. When conducting ecological fieldwork, equipment always needs to be 
1. Cheap. 
2. Precise. 
3. Fast. 
4. Appropriate for the purpose. 
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SECTION G 
Short Answer Questions 
Answer ALL THREE (3) questions 
Use a SEPARATE ANSWER BOOKLET for each TOPIC. 
Label booklets with the Topic name and your name and student number. 


EVOLUTION (USE A SEPARATE BOOKLET) 
Suggested time 15 minutes (6 marks) 


80. 

Three species of fish (A, B and C) were sequenced for a gene containing four variable nucleotide sites, for 
which the ancestral sequence was already known. The following table shows the nucleotide for each 
species at each variable site. This information can be used to determine the tree that requires the fewest 
evolutionary changes by marking the required substitutions on each of the possible trees that represent 


these species. 


Site 1 | Site 2 | Site3 | Site 4 
Species A A A C T 
Species B G A G T 
Species C G i C G 
Ancestral sequence G T G G 


One possible phylogenetic tree indicates that Species B and C are other’s closest relative. It can be drawn in 


different ways, but the following trees represent the same relationships. 


A BC B CA 


Draw trees representing each of the different possible the evolutionary relationships among these 
species, but be careful not to show trees that show the same evolutionary relationships, even if 
they may look different (3 marks). Identify the most parsimonious phylogenetic tree (2 marks) 
and identify which species is most closely related to Species A (1 mark). 


(6 marks) 
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TOPIC: ANGIOSPERM REPRODUCTION 
(USE A SEPARATE ANSWER BOOKLET) 


Suggested time 15 minutes (14 marks) 
Answer BOTH questions in this topic. 


81. Briefly describe or explain five (5) of the following. Each answer is worth two (2) marks. 
1. Exogenous seed dormancy 

Allogamy 

Dispersal agent 

Self-incompatibility 

Embryo sac 

Alternation of generation in Angiosperms 


Myrmecochory 


Se eR 


Janzen-Connell Hypothesis 


(10 minutes; 10 marks) 


82. Explain the principle of double fertilization as it happens in angiosperm reproduction. 


(5 minutes; 4 marks) 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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